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9on median suivant deux jonctions (6 t 7) trans- 
versa! es a ia direction du passage du courant 
munies de partes (8, 9) constituant tes moyens 
de raccordement en serie, ledit trongon median 
(2) etant en un materiau ayant une resistivite 
superieure a celle du cuivre d'au moins un 
ordre de grandeur et presentant une variation 
de resistivite en fonction de la temperature ne 
depassant pas 25 ppm/°C, au moins entre -20 C C 
et +80°C. 

Utilisation notamment dans des compteurs 
d'energie electrique pour reseau de distribu- 
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La presente invention concerne les elements re- 
sistifs de mesure de courant et des modules de rac- 
cordement et de mesure incorporant de tels 6I6- 
ments. L'invention trouve une application particulie- 
rement importante dans les compteurs d'6nergie 
eiectrique ou la puissance instantanee est determi- 
n6e en faisant le prod u it de ta tension appliqu6e aux 
bornes d'une charge et d'un signal de tension repre- 
sentatif du courant qui traverse la charge. 

On connaTt dej£ de nombreux elements resistifs 
destines a cet usage, lis com portent de fagon g6n6- 
rale des moyens de raccordement en serie avec la 
charge, et des moyens de prel&vement d'une diffe- 
rence de potentiel representative de la chute ohmi- 
que de tension dans T element. 

En particulier, on connaTt des Elements qui sont 
constitu6s par une simple barrette munie a ses extre- 
mes de trous de fixation sur des bornes de mise en 
serie. La resistance eiectrique de la barrette est ajus- 
tee en pratiquantdes encoches reduisant localement 
la section. Ces elements resistifs connus ont pour in- 
convenient que la resistance (et done le signal de ten- 
sion fourni pour un courant donne) varie considera- 
blement dans la plage de temperatures de fonction- 
nement, qui est typiquement de -20°C & +80°C. DE- 
A-29 39 594 decrit un element resistif de mesure de 
courant entierement realise en alliage tel que le "man- 
ganic qui, du fait de son faible coefficient de tempe- 
rature, est susceptible d'etre moins affecte par Tin- 
convenient ci-dessus. Mais la reponse d'un tel ele- 
ment resistif de mesure n'est pas lineaire car les li- 
gnes de courant ne sont pas paralleles dans I' ensem- 
ble de reiement resistif, entre les points ou est me- 
suree la difference de potentiel. Un autre risque d li- 
nn iter est que reiement de mesure puisse etre endonrv 
mage en cas duplication d'un pic de tension, m§me 
s'il ne dure que quetques microsecondes. 

La pr6sente invention vise a fournir un element 
resistif de mesure de courant r6pondant mieux que 
ceux anterieurement connus aux exigences de la pra- 
tique, notamment en ce qu'il e carte ou du moins at- 
tenue dans une tres large mesure les inconvenients 
ci-dessus. 

Dans ce but l'invention propose notamment un 
element du type ci-dessus defini caract6ris6 en ce 
qu'il comporte un trongon median de section cons- 
tante et deux parties terminales en materiau eiectri- 
quement conducteur brasses sur le trongon median 
suivant deux jonctions transversales a la direction du 
passage du courant, munies de pattes constituant les 
moyens de raccordement en serie, I edit trongon me- 
dian etant en un materiau ayant une resistivite su pe- 
ri eur a celle du materiau des parties terminales d'au 
moins un ordre de grandeur et presentant une varia- 
tion d resistivite en fonction de la temperature ne de- 
passant pas 25 ppm/°C, au moins entre -20°C et 
+80°C. 

Le trongon median peut notamment etre consti- 



tue en "manganin", qui est un alliage constitue de 4% 
de nickel, 10% de manganese et 86% de cuivre en 
poids, dont le coefficient de variation en fonction de 
la temperature ne depasse pas 1 5 ppm/°C entre 40°C 

5 et 60°C f c*est-a-dire dans le domaine de mesur ren- 
contre le plus frequemment. La brasure peut alors 
etre effectuee d Targent, qui assure une resistance 
de jonction faible et n'altere pas le manganin, bien 
qu'elle exige une temperature d'environ 600°C. 

10 Les moyens de preievement de la difference de 

potentiel peuvent notamment etre const it ues par 
deux trous perces dans le trongon median a proximite 
des parties terminales ou meme a travers la brasure, 
destines a recevoir des picots terminaux de fils de 

15 mesure. 

Du fait de la difference de resistivite entre le tron- 
gon median et les parties terminales, les courbures 
les plus importantes des lignes de courant res tent 
confinees dans les parties terminales. Grace a cette 

20 constitution, les lignes de courant dans le trongon 
median, c'est-S-dire dans la zone ou se produit la chu- 
te de tension qui est mesuree, peuvent etre rendues 
paralleles de fagon quasi-rigoureuse. Le caractere di- 
vergent des lignes de courant dans les parties termi- 

25 nales est sans consequence, puisque la difference 
de potentiel mesuree ne prend pas en compte la chu- 
te ohmique dans les parties terminales. Cette chute 
ohmique peut d'ailleurs etre extremement faible, no- 
tamment lorsqu'on utilise du cuivre electrolytique. 

30 Dans son second aspect, ('invention propose un 

module de raccordement et de mesure, comportant 
des moyens de connexion pour relier un f il de phase 
et un f il de neutre d'un reseau de distribution electri- 
que monophase k deux fils respectifs d'alimentation 

35 d'installations eiectriques situees en aval du module, 
caracterise en ce que ces moyens de connexion 
comprennent un element resistif de mesure de cou- 
rant tel que defini ci-dessus, agenc6 pour etre mis en 
contact par une de ses pattes avec le fit de phase et 

40 par son autre patte avec le f il d'alimentation corres- 
pondant. 

D'autres particularites et avantages de la pre- 
sente invention apparaTtront dans la description ci- 
apres d'un exemple de realisation prefere et non limi- 
45 tatif. Aux dessins annexes : 

- la figure 1 est une vue en perspective d'un ele- 
ment resistif selon l'invention ; 

- la figure 2 est une vue en perspective d'un mo- 
dule de raccordement et de mesure selon Tin- 
so vention ; et 

- la figure 3 est un schema illustrant un mode de 
connexion possible dans le module de la figure 
2. 

L'element resistif 1 represente & la figure 1 est 
55 destine d mesurer le courant eiectrique circulant dans 
une charge. II se compose d'un trongon median 2 de 
forme rectangulaire et de deux parties terminales 
conductrices 3, 4 brasees aux extremites du trongon 
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median. 

Le trongon median 2 est realise en "manganin", 
qui est un alliage metallique compose de 4 % de 
nickel, 10 % d manganese, et 86 % d cuivre, en 
poids, ayant une resistivite de 38,3 ^O.cm et un coef- 
ficient de temperature entre 40°C et 60°C de ± 15 
ppm/°C, Entre -20 et +80 °C t ce coefficient de tem- 
perature vautau maximum ± 25 ppm/°C. Le courant 
& mesurer s'6coule dans le trongon median 2 entre 
les parties terminales 3, 4. La section transversale 
du trongon median 2 est constante de long de la di- 
rection du passage du courant. 

Les parties terminales 3,4 sont realisees en cui- 
vre eiectrolytique, et soudees sur le trongon median 
2 par de la brasure a I'argent. Une telle brasure est ca- 
pable de r6sister £ une tension de 12 kV et £ un cou- 
rant de 4 500 A pendant 2 millisecondes. Les brasures 
sont r£alis£es suivant deux jonctions 6, 7, qui sont 
transversales £ la direction du passage du courant 
dans le trongon median 2. 

Chaque partie terminate 3, 4 comprend une por- 
tion prolongeant le trongon median 2, et une patte 8, 
9 s'etendant transversalement au trongon median 2. 
Les pattes 8, 9 servent e raccorder en serie reiement 
resistif 1 avec la charge. Chacune des pattes 8, 9 a 
une forme concave sur sa partie inferieure, de mani6- 
re k pouvoir epouser la forme du f il & laquelle elle se 
raccorde pour r6aliser un bon contact eiectrique. 

Pour preiever une difference de potentiel repre- 
sentative de la chute ohmique de tension dans reie- 
ment 1 , celui-ci comprend deux trous cylindriques 11 , 
12 perc6s dans le trongon median 2. Les trous 11, 12 
sont destines & recevoir les picots terminaux 13, 14 
de deux fils de mesure 16, 17 (figure 2). La tension 
entre les deux fils de mesure 16, 17 est proportion- 
nelle & I'intensite du courant traversant le trongon me- 
dian 2, la resistance entre les deux trous 11, 12 6tant 
typiquement de 1 20 & 0,6 % pres. la resistance to- 
tale de reiement r6sistif 1, mesuree entre les deux 
pattes 8, 9, etant inferieure a 170 

Le trongon median 2 comporte en outre un troi- 
sieme trou 18 destine a recevoir le picot terminal 19 
d'un fil de reference 21. 

De preference, les trous 11,12, 18 ont au moins 
une partie situee au droit des jonctions transversales 
6, 7. Ainsi, comme le montre la figure 1, chaque trou 
11, 12, 18 peut §tre ouvert & sa peripherie sur la sur- 
face d'extremite transversale de reiement median 2. 
Cette disposition permetde fixer les picots 13, 14, 19 
au moyen de la brasure d'argent utilisee pour les 
jonctions transversales 6, 7. 

Le module de raccordement et de mesure repr6- 
sente a la f igur 2 comprend un bloc 26 en matiere 
eiectriquement isolante dans lequel sont menag6s 
quatre 6videments 27, 28, 29, 30. Ces 6videments 
perm ttent de relier un f il de phase P et un fil de neu- 
tre N d'un r6seau de distribution ei ctrique monopha- 
se a deux fils respectifs AP, AN d'alimentation d'ins- 
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tallations eiectriques situ6es en aval du module. Le 
module comprend un element resistif de mesure de 
courant 1 tel qu d6crit pr6cedemment, dont le tron- 
gon median 2 est situe sur une face arriere du bloc 26. 
La patte 8 p6n6tre dans revidement 27 pour venir en 
contact avec le fil de phase P, au moyen d'un agen- 
cement tel que repr6sent6 a la figure 3 : un etrier 31 
encadre le fil de phase P et la patte 8 qui penetrant 
dans revidement 27 par deux faces opposees du bloc 
26 ; une vis 32 accessible sur une face superieure du 
bloc 26 permet de faire coulisser verticalement 
retrier 31 pour appliquer fermement run contre I'au- 
tre le fil de phase P et la patte 8. Par un agencement 
analogue, la patte 9 de reiement 1 est mise en 
contact dans revidement 30 avec le fil d'alimentation 
AP. 

Le module comprend en outre un cavalier 
conducteur 33 en forme de U ayant deux pattes pa- 
rallels 34, 35 de meme forme que les pattes 8, 9, pe- 
netrant respectivement dans les evidements 28, 29 
pour venir en contact avec le fil de neutre N et le fil 
d'alimentation AN. Une encoche est prevue dans la 
base du cavalier 33 pour le soudage du picot terminal 
37 d'un fil de preievement de tension 38. 

Outre sa fonction de raccordement des installa- 
tions eiectriques au r6seau de distribution, le module 
repr6sente a la figure 2 sert a fburnir des signaux de 
mesure utilisables pour compter renergie eiectrique 
consommee dans la charge constituee par les instal- 
lations eiectriques alimentees par les fils AN et AP. 
La tension entre les fils de mesure 16, 17 constitue 
un signal de courant representatif du courant traver- 
sant la charge. La tension entre les fils 21 , 38 repre- 
sente la tension appliquee a la charge, et peut etre re- 
duite par un diviseur de tension a resistances pour 
fournir un signal de tension. Les fils 16, 17, 21, 38 
sont relies a des circuits eiectroniques non represen- 
tes qui calculent I'integrale temporelle du produit en- 
tre le signal de courant et le signal de tension pour 
fournir une indication de la consommation en energi 
eiectrique dans la charge. Ces circuits sont alimentes 
en basse tension continue, par rapport £ un potentiel 
de masse def ini par la tension de reference preiev6e 
par le fil 21 . Cette tension continue peut etre obtenue 
au moyen d'un circuit redresseur monte entre les fils 
21 et 38. 



Revendications 

1. Element resistif de mesure de courant (1) 
comportant des moyens de raccordement en se- 
rie avec une charge, et des moyens de preieve- 
ment d'une difference de potentiel representatir 
ve de la chute ohmiqu de tension dans ('ele- 
ment, 

caract6ris6 en ce qu'il comport un tron- 
gon median (2) de section constante et deux par- 
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ties terminates (3, 4) en materiau electriquement 
conducteur brasees sur le tronGon median sui- 
vant deux jonctions (6, 7) transversales a la di- 
rection du passage du courant, munies de pattes 
(8, 9) constituant les moyens de raccordement en 
s6rie, ledit troncon median (2) etant en un mate- 
riau ayant une resistivite superieure a cette du 
materiau des parties terminales d'au moins un 
ordre de grandeur et presentant une variation de 
resistivite en fonction de la temperature ne de- 
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reference (21) pourfournir une reference de po- 
tentielp et en ce qu'il comporte en outre un cava- 
lier conducteur (33) ayant deux pattes (34, 35) 
agencees pour etre mises en contact respective- 
ment avec I fil de neutre (N) et avec le f il d'alt- 
mentation correspondant (AN), ce cavalier 
comportant des moyens de raccordement d'un fil 
de prelevement de tension (38) fournissant, par 
rapport au fil de reference (21) une tension repre- 
sentative de cede appliquee a la charge. 



passant pas 25 ppm/°C, au moins entre -20°C et 
+80°C. 

2. Element resistif selon la revendication 1 ,- carac- 
t6ris6 en ce que le troncon median (2) est cons- 15 
titu6 en un alliage constitue de 4 % de nickel, 10 

% de manganese et 86 % de cuivre en poids. 

3. Element resistif selon la revendtcation 1 ou 2, ca- 
racterise en ce que les moyens de prelevement 20 
de la difference de potent iel sont const itu6s par 
deux trous (11, 12) respect ivement perces dans 

le troncon median (2) a proximite des deux par- 
ties terminales (3, 4), destines a recevoirdes pi- 
cots terminaux (13, 14) de fils de mesure (16, 25 



4. Element resistif selon la revendication 3, carac- 
t6ris6 en ce qu'il comporte un autre trou (1 8) per- 

ce dans le troncon median (2) a proximite d'une 30 
des parties terminales (3), destine a recevoir un 
picot terminal (19) d'un fil de reference (21) pour 
fournir une reference de potentiel. 

5. Element resistif selon la revendication 3 ou 4, ca- 35 
racterise en ce que lesdits trous (11, 12, 18) sont 

au moins partiellement situes au droit des jonc- 
tions transversales (6, 7). 

6. Module de raccordement et de mesure, compor- 40 
tant des moyens de connexion pour relier un fil de 
phase (P) et un fil de neutre (N) d'un reseau de 
distribution electrique monophase a deux fils 
respect ifs (AP, AN) d'alimentation d'installations 
electriques situees en aval du module, caracteri- 45 
s£ en ce que les moyens de connexion compren- 
nent un element resistif de mesure de courant (1 ) 
selon Tune quelconque des revendications 1 a 5 
agence pour Stre mis en contact par une de ses 
pattes (8) avec le f i I de phase (P) et par son autre so 



patte (9) avec le fil d'alimentation correspondant 
(AP). 



7. Module de raccordement selon la revendication 

6, caracterise en ce que I'eiement resistif de me- 55 
sure de courant (1) comporte un trou (18) perce 
dans le troncon median (2) a proximite d'une des 
parties terminales (3), destine a recevoir un fil de 



17). 
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ENGLISH TRANSLATION -EPO 0612081 

S The present invention relates to shunt elements for 

measuring current and to connection and measurement modules 
incorporating such elements. A major application of the 
invention lies in electrical power meters in which 
instantaneous power, is determined by multiplying the voltage 

10 applied across a load by a voltage signal that is 
representative of the current passing through the load. 

Numerous shunt elements for this purpose are already 
known In general, they comprise means for connecting them 
in series with a load, and means for taking a potential 

L r > difference representative of the resistive voltage drop 
within the element. 

In particular, elements aire known that are 
constituted simply by strips each provided with holes at its 
ends for fixing to serial-connection terminals. The 

20 resistance of the strip is adjusted by making notches that 
reduce its section locally. That kind of shunt element is 
known for the drawback whereby its resistance (and thus the 
voltage signal provided at a given current) varies 
^ considerably over -the operating temperature range which is 

2*5 typically -20°C to +80°C. DE-A-2 939 594 describes a current 
measuring shunt element that is entirely made of an alloy 
such as "Manganin" which, because of its low temperature 
coefficient, is. likely to be less troubled by the above 
drawback. However, the response of such a measurement shunt 

H) element is not linear since the lines followed by current 
between the points. where potential difference is measured 
are not parallel throughout the shunt element. Another risk 
that needs to be limited is that the measurement element may 
. be damaged in the event of a voltage spike being applied 

V r » thereto, even if it lasts for only a few microseconds. 

The present invention seeks to provide a current- 



measuring shunt element that satisfies practical 
requirements better than previously-known elements , and in 
particular that eliminates or very greatly attenuates the 
drawbacks mentioned above. 

The present invention thus provides an element of 
the type defined above, characterized in that it comprises 
a middle length of constant cross-section and two end 
portions of electrically conductive material brazed at both 
ends of said middle length along two junctions extending 
transversely to the current flow direction, said end 
portions being provided with tabs constituting the serial 
connection means, said middle length being made of a 
material of resistivity that is greater by at least one 
order of magnitude than the resistivity of the material 
constituting the end portions, and presenting variation in 
its resistivity as a function of temperature that does not 
exceed 25 ppm/°C, at least in- the range -20°C to +80°C, 

The middle length may be constituted, in particular, 
by "Manganic , which is an alloy comprising 4% nickel, 10% 
manganese, and 86% copper (by weight) and whose coefficient 
of variation as a function of temperature does not exceed 
15 ppm/°C between 40°C and 60°C, i.e. in the measurement 
range that is encountered most often. The brazing may then 
be done with silver, which provides reliable junction 
resistance and does not spoil the Manganin, even though it 
needs to be done at a temperature of about 600°C. 

The means for taking the potential difference may be 
constituted, in particular, by two holes formed through the 
middle length close to end portions or even through the 
brazing, and serving to receive the terminal pins of the 
measurement wires. 

Because of the difference in resistivity between the 
middle length and the end portions, the greatest curvature 
in the lines of current remains confined to the terminal 
portions. Because of this structure, the current lines in 
the middle length, i.e. in the zone where the measured 



voltage drop takes place, can be made almost exactly 
parallel. The diverging nature of the current, lines in the 
end portions is of no consequence since' the measured 
potential difference takes no account of the resistive drop 
in the end portions. In any event/ that resistive drop is 
very small, particularly when electrolytic copper is used. 

In its second aspect, the invention provides a 
connection and measurement module including connection means 
for connecting a live wire and a neutral wire of a single 
phase electricity distribution network to two respective 
power supply wires for electrical installations situated 
downstream from the module; characterized in that said 
connection means include a current measuring shunt element 
as defined above, and disposed to be put into contact via 
one of its tabs with the live wire and via its other tab 
with the corresponding power supply wire. 

Other features and advantages of the present 
invention will become apparent from the . following 
description of a preferred and non-limiting example. In the 
accompanying drawings : 

Figure 1 is a perspective view of a shunt element of 
the invention; 

Figure 2 is a perspective view of a connection and 
measurement module of the invention; and 

Figure 3 is a diagram showing one possible way of 
making a connection in the module of Figure 2 . 

The shunt element 1 shown in Figure 1 is intended 
for measuring the electrical current flowing through a 
load: It comprises a middle length 2 that is rectangular 
in section and two conductive end portions 3 and 4 that are 
brazed to the ends of the middle length. 

The middle length 2 is made of "Manganin", which is 
a metal alloy comprising 4% nickel, 10% Manganese, and 86% 
copper (by weight), having resistivity of 38.3 piI2.cm and 
having a temperature coefficient in the range 40°C to 60°C 
of ±15 ppm/°C. Over the range -20°C to +80°C, this 



4 

temperature coefficient has a maximum value of ±25 ppm/ c C. 
The current to be measured flows through the middle length 
2 between the end portions 3 and 4. The cross-section of the 
middle length 2 is constant along the current, flow 
5 direction. 

The terminal portions 3 and 4 are made of 
electrolytic copper and they are bonded to the middle length 
2 by silver brazing. Such brazing can withstand a voltage of 
12 kV and a current of 4,500 A for a period of 2 

10 milliseconds. The brazing is performed along two junctions 
6 and 7 extending transversely to the direction in which the 
current flows along the middle length 2. 

Each end portion 3, 4 include a part extending the 
middle length 2, and a tab 8, 9 projecting transversely to 

15 the middle length 2. The tabs 8 and 9 are used for 
connecting the shunt element 1 in series with the load- Each 
of the tabs 8 and 9 is concave in shape on its underside so 
as to enable it to fit over the shape of the wire with which 
it is connected in order to achieve good electrical contact. 

20 In order to take the potential difference 

representative of the resistive voltage drop in the element 
1, the element 1 includes two cylindrical holes 11 and 12 
formed through the middle length 2. The holes 11 and 12 are 
designed to receive the terminal pins 13 and 14 of two 

25 measurement wires 16 and 17 (Figure 2) . The voltage between 
the two measurement wires 16 and 17 is proportional to che 
current flowing through the middle length 2, with the 
resistance between the two holes 11 and 12 being typically 
120 \xCl to within 0.6%, so that the total resistance of the 

30 shunt element 1 as measured between the two tabs 8 and 9 is 
legs than 170 p£2. 

The middle length 2 also includes a third hole 18 
for receiving the terminal pin 19 of a reference wire 21. 

The holes 11, 12, and 18 preferably have at least 

35 one portion that is situated at the transverse junctions 6 
or 7. Thus, as shown in Figure 1, each hole 11, 12, and 18 



may open out in its periphery to the transverse end surface 
of the middle length 2. This disposition makes it possible 
to fix the pins 13, 14, and 19 by means of the same silver 
brazing as is used for making the transverse junctions 6 and 
7 . 

The connection of measurement module shown in Figure 
2 comprises a block 26 of electrically insulating material 
having four recesses 27, 28, 29, and 30 formed therein. 
These recesses serve to connect a live or phase wire P and 
a neutral wire N of a single phase electricity distribution 
network to two respective wires AP and AN for powering 
electrical installations situated downstream from the 
module. The module includes a current measuring shunt 
element 1 as described above, with the middle length 2 
thereof being situated over the rear face of the block 26. 
The tab 8 penetrates into the recess 27 to come into contact 
with the live wire P, by means of a connection of the kind 
shown in Figure 3: a bracket 31 surrounds the live wire P 
and the tab 8 which penetrate into the recess 27 via the two 
opposite faces of the block 26; a screw 32 that is 
accessible from a top face of the block 26 serves to slide 
the bracket 31 vertically so as to press the live wire P and 
the tab 8 firmly against each other. A similar connection is 
used for putting the tab 9 of the element 1 into contact 
with the power supply wire AP inside the recess 30. 

The module also includes a U-shaped conductive strap 
33 having two parallel tabs 34 and 35 of the same shape as 
the tabs 8 and 9 and penetrating respectively into the 
recesses 28 and 29 so as to come into contact with the 
neutral wire N and with the power supply wire AN. A nctdi is 
provided in the base of the strap 33 for brazing to the 
terminal pin 37 of a voltage taking wire 38. 

In addition to its function of connecting electrical 
installations to the distribution network, the module shown 
in Figure 2 serves to provide measurement signals that are 
used for metering the electrical energy consumed by the load 



6 

that is constituted by the electrical installations powered 
by the wires AN and AP. The voltage between the measurement 
wires 16 and 17 constitutes a current signal representative 
of the current flowing through the load. The voltage between 
5 the wires 21 and 38 represents the voltage applied to the 
load, and it may be divided by a resistive voltage divider 
to provide a voltage signal. The wires 16, 17, 21, and 38 
are connected to electronic circuits (not shown) which 
calculate the time integral of the product of the current 

10 signal multiplied by the voltage signal to provide an 
indication of the amount of electrical energy consumed by 
the load. These circuits are powered by low voltage DC 
relative to a ground potential defined by the reference 
voltage taken by the wire 21. This DC voltage may be 

15 obtained by means of a rectifier circuit connected between 
the wires 21 and 38. 



7 



CLAIMS 

1/ A current measuring shunt element (1) including 
means for connection in series with a load and means for 
taking a potential difference representative of the 
5 resistive voltage drop within the element, 

characterized in that it comprises a middle length 

(2) of constant cross-section and two end portions (3,4) of 
electrically conductive material brazed at both ends of said 
middle length along two junctions (6,7) extending 

10 transversely to the current flow direction, said end 
portions being provided with tabs (8,9)- constituting the 
serial connection means, said middle length (2) being made 
of a material of resistivity that is greater by at least one 
order of magnitude than the resistivity of the material 

15 constituting the end portions, and presenting variation in 
its resistivity as a function of temperature that does not 
exceed 25 ppm/°C, at least in the range -20°C to +80°C. 

2/ A shunt element according to claim 1, 
characterized in that the middle length (2) is made of an 

20 alloy constituted by 4% nickel, 10% manganese, and 86% 
copper, by weight . 

3/ A shunt element according to claim 1 or 2, 
characterized in that the means for taking the potential 
difference are constituted by two holes (11,12) formed 

2 5 respectively in the middle length (2) close to the two end 
portions (3,4) and designed to receive terminal pins (13,14) 
of measurement wires (16,17).. 

4/ A shunt element according to claim 3, 
characterized in that it includes another hole (18) formed 

30 in the middle length (2) close to one of the end portions 

(3) and designed to receive a terminal pin (19) of a 
reference wire (21) for providing a reference potential. 

5/ A shunt element according to claim 3 or 4, 
characterized in that said holes (11,12,18) are at least 
35 partially situated at the transverse junctions (6,7). 

6/ A connection and measurement module including 



8. 

connection means for connecting a live wire (P) and a 
neutral wire (N) of a single phase electricity distribution 
network to two respective power supply wires (AP,AN) for 
electrical installations situated downstream from the 
module, characterized in that the connection means include 
a current measuring shunt element (1) according to any one 
of claims 1 to 5 and disposed to be put into contact via one 
of its tabs (8) with the live wire (P) and via its other tab 
(9) with the corresponding power supply wire (AP) . 

7/ A connection module according to claim 6, 
characterized in that the current measuring shunt element 

(1) includes a hole (18) formed through the middle length 

(2) close to one. of the end portions (3) and designed to 
receive a reference wire (21) for providing a reference 
potential, and in that it further includes a conductive 
strap (33) having two tabs (34,35) disposed so as to be put 
into contact respectively with the neutral wire (N) and with 
the corresponding power supply wire (AN) , said strap 
including means for connection to a voltage taking wire (3 8) 
that provides a voltage relative to the reference wire (21) 
that is representative of the voltage applied to the load. 
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